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ELECTRONIC COMPONENT LEAD INSPECTION DEVICE 

BACKGROUND OF INVENTION 

FIELD OF THE INVENTION 

The present invention relates to an electronic component lead inspection 
5 device, and more particularly to an electronic component lead inspection device 
adapted to acquire an image of an electronic component lead and to inspect 
whether the electronic component leads are good or bad according to the 
acquired image. 

DESCRIPTION OF THE PRIOR ART 

10 Various types of electronic component lead inspection devices are 

disclosed. One of them is illustrated in Figure 1, where, an integrated circuit 
package 1 positioned on a pedestal (not shown) formed at a glass plate 2 is 
inspected by light from four light sources (3, 4, 5, 6) located at four corners, 
which sequentially illuminate the package 1 to check if electronic component 

15 leads are good or bad. 

In other words, when one light source 3 illuminates light, images of the 
electronic component lead from two directions can be obtained, such that when 
four light sources (3, 4, 5, 6) sequentially illuminate light, images on position of 
electronic component leads in four directions can be obtained, inspection 
20 procedures of electronic component lead by the electronic component lead 
inspection device thus described will be explained as below: 

An electronic component package on a tray is put on a pickup header 
and moved to an inspection position, and the electronic component package is 
put on a pedestal and pressed. Light is sequentially illuminated on the electronic 
25 component package laid on the pedestal to obtain an image on a position of 
electronic component lead in four directions. 
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Then, a pickup header lifts the electronic component package and puts it 
on the tray to thereby finish an inspection procedure of electronic component 
lead against one electronic component package. 

However, there is a problem in the electronic component lead inspection 
5 device thus described in that an electronic component package should always 
maintain a fixed state to get an accurate image information on electronic 
component leads while images of the electronic component lead in four 
directions are continuously acquired. 

Furthermore, there is another problem in that so the pickup header 
10 moves the electronic component package horizontally and vertically, mechanical 
driving time is much consumed and the probability of electronic component lead 
being damaged is high while the pickup header is driven. There is still another 
problem in that an image should be sequentially input at least more than twice to 
thereby take stand still times in acquiring images. There is still further problem in 
15 that inspection items such as mold damage, mold thickness, mold angle, 
shoulder length, shoulder angle and the like cannot be inspected. 

Meanwhile, in an electronic component lead inspection device according 
to another prior art, a prism and a reflecting mirror are used, as illustrated in 
Figures 2a, to enlarge twice the image of the electronic component lead and to 
20 divide the image into two for view in up-and-down positions, as illustrated in 
Figure 2b. 

Inspection procedures of electronic component lead by the electronic 
component lead inspection device according to second prior art will be described 
as under: 

25 An electronic component package on a tray is picked up by a pickup 

header, flipped by a mechanical method and is moved to inspection position. The 
flipped electronic component package is put on a pedestal while the pickup 
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header is moved from the inspection position to an original position. The 
electronic component package is rotated four times per direction of the 
electronic component lead to obtain images in four directions while the electronic 
component package is laid on the pedestal. Next, the electronic component 
5 package is picked up by the pickup header, flipped by a mechanical method and 
moved on a tray, by which, an inspection procedure of an electronic component 
lead against one electronic component package is finished. 

However, there is a problem in the electronic component lead inspection 
device thus described in that the pedestal should accurately rotate the electronic 
10 component package according to each direction of the electronic component lead, 
and if the pedestal cannot rotate the electronic component package at an exact 
angle or there occurs any vibration, an accurate inspection of the electronic 
component lead cannot be performed. 

Furthermore, there is another problem in that the pickup header moves 
15 the electronic component package horizontally and vertically and rotates same, a 
mechanical driving time is much consumed and the probability of the electronic 
component lead being damaged is high while the pickup header is driven. There 
is still another problem in that an image should be sequentially acquire at least 
more than twice to thereby take lots of times in acquiring images. There is still 
20 further problem in that inspection item such warpage, mold damage and the like 
cannot be performed. 

Meanwhile, in an electronic component lead inspection device according 
to a third prior art, four cameras (11, 12, 13, 14) are used, as shown in Figure 3, 
to acquire each side view of an electronic component package 15 and to check 
25 whether an electronic component leads are good or bad. Inspection procedures of 
electronic component lead by the electronic component lead inspection device 
according to the third prior art will be described as follows: 

An electronic component package on a tray is picked up by a pickup 
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header, moved to an inspection position and laid on a pedestal. Four cameras 
acquire each side of the electronic component package while the electronic 
component package is laid on the pedestal. Next, the electronic component 
package is lifted by the pickup header to thereafter be laid on the tray, by which 
5 the inspection procedure of the electronic component lead against one electronic 
component package is finished. 

However, there is a problem in the third electronic component lead 
inspection device thus described in that a lead portion of the electronic 
component package gets in touch with the pedestal to thereby incur a damage to 
10 the electronic component lead. 

Furthermore, there is another problem in that, because the pickup 
header moves the electronic component package vertically and horizontally a 
mechanical driving time is much consumed and the probability of electronic 
component lead being damaged is high while the pickup header is driven. 

15 There is still another problem in that inspection items such as warpage, 

foot angle, mold damage, mold thickness, mold angle, shoulder length, shoulder 
angle and like cannot be performed. 

SUMMARY OF THE INVENTION 

Conclusively, there are lots of problems in the electronic component lead 
20 inspection devices thus described according to the prior arts in that frequency of 
mechanical movement is increased in order to inspect the electronic component 
package on a particular inspection position, such that the electronic component 
packages being produced cannot be inspected on real time. There is another 
problem in that the probability of the electronic component leads being damage 
25 is high. There is still another problem in that there may be items that cannot be 
inspected. 



Accordingly, the present invention is disclosed to solve the 



WO 00/16076 



5 



PCT/KR99/00557 



aforementioned problems and it is an object of the present invention to provide 
an electronic component lead inspection device adapted to inspect electronic 
component package while they are moved so that the electronic component 
package being produced can be inspected on real time to thereby incur no 
5 damages to electronic component lead. 

It is another object of the present invention to provide an electronic 
component lead inspection device adapted to accurately inspect inspection items 
impossible to be inspected in the prior arts and configured to be easily coupled 
for use to existing electronic component device according miniaturization and 
10 shortened mechanical control time. 

In accordance with the objects of the present invention according to a 
first embodiment thereof, there is provided an electronic component lead 
inspection device, the device comprising: 

a pickup header for picking up an electronic component package to move 

15 same; 

a light source for illuminating a light to the electronic component 
package; 

acquiring means for acquiring an image of the electronic component 
package underneath a travelling passage of the electronic component package; 
20 control means for outputting an image signal of the electronic 

component package acquired by the acquiring means; and 

inspecting and displaying means for receiving the image signal of the 
electronic component package output from the control means to inspect and 
display the image of the electronic component package. 

25 In accordance with the objects of the present invention according to a 

second embodiment thereof, there is provided an electronic component lead 
inspection device, the device comprising: 

a pickup header for picking up an electronic component package to move 
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same; 

a reflecting plate attached to the pickup header; 
a light source for illuminating a light to the reflecting plate; 
acquiring means for acquiring an image of the electronic component 
5 package underneath a travelling passage of the electronic component package; 

control means for outputting an image signal of the electronic 
component package acquired by the acquiring means; and 

inspecting and displaying means for receiving the image signal of the 
electronic component package output from the control means to inspect and 
10 display the image of the electronic component package. 

In accordance with the objects of the present invention according to a 
third embodiment thereof; there is provided an electronic component lead 
inspection device, the device comprising: 

a pickup header for picking up an electronic component package to move 

15 same; 

a reflecting plate attached to the pickup header; 
a first light source for illuminating a light to the reflecting plate; 
a second light source for illuminating a light to the electronic component 
package; 

20 acquiring means for acquiring an image of the electronic component 

package underneath a travelling passage of the electronic component package; 

control means for controlling the first tight source to illuminate a light if 
the electronic component package is a gull wing type electronic component 
package and for controlling the second light source to illuminate a light if the 

25 electronic component package is a ball grid array type electronic component 
package and for outputting an image signal of the electronic component package 
acquired by the acquiring means; and 

inspecting and displaying means for receiving the image signal of the 
electronic component package output from the control means to inspect and 
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display the image of the electronic component package. 

In accordance with the objects of the present invention according to a 
fourth embodiment thereof, there is provided an electronic component lead 
inspection device, the device comprising: 
5 a tray for moving an accommodated electronic component; 

a light source for illuminating a light to the electronic component 
package; 

acquiring means for acquiring an image of the electronic component 
package above a travelling passage of the electronic component package; 
10 control means for outputting an image signal of the electronic 

component package acquired by the acquiring means; and 

inspecting and displaying means for receiving the image signal of the 
electronic component package output from the control means to thereby inspect 
and display the image of the electronic component package. 

15 BRIEF DESCRIPTION OF THE DRAWINGS 

For fuller understanding of the nature and objects of the invention, 
reference should be made to the following detailed description taken in 
conjunction with the accompanying drawings in which: 

Figure 1 is a schematic diagram of an electronic component lead 
20 inspection device according to the prior art; 

Figures 2a and 2b are schematic views of electronic component lead in 
images acquired by another electronic component lead inspection device 
according to the prior art; 

Figure 3 is a schematic diagram of a still another electronic component 
25 lead inspection device according to the prior art; 

Figure 4 is a schematic diagram of an electronic component lead 
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inspection device according to the first, second and third embodiments of the 
present invention; 

Figure 5 is a control block diagram of an electronic component lead 
inspection device according to the first, second and third embodiments of the 
5 present invention; 

Figure 6 is an enlarged view of principal parts of an electronic 
component lead inspection device according to the first, second and third 
embodiments of the present invention; 

Figure 7 is an enlarged view of principal parts of an electronic 
10 component lead inspection device according to the fourth embodiment of the 
present invention; 

Figure 8 is plan of a conventional gull wing type electronic component 
package; 

Figure 9 is a drawing for illustrating passages where a bottom view image 
\5 of an electronic component lead is transmitted in acquiring means according to 
the first embodiment of the present invention; 

Figure 10 is a drawing for illustrating passages where images of a first 
side view and a third side view of an electronic component lead are transmitted 
in acquiring means according to the first embodiment of the present invention; 

20 Figure 11 is a drawing for illustrating passages where images of a second 

side view and a fourth side view of an electronic component lead are transmitted 
in acquiring means according to the first embodiment of the present invention; 

Figures 12a, 12b and 12c are drawings for illustrating passages where 
bottom view and side view images of an electronic component lead are 
25 transmitted in acquiring means according to the second embodiment of the 
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present invention; 

Figure 13 is a drawing for illustrating a passage where a side view image 
of an electronic component lead is transmitted in acquiring means according to a 
third embodiment of the present invention; 

5 Figure 14a, 14b and 14c are drawings for illustrating bottom view and 

side view images of a gull wing type electronic component package acquired by 
an electronic component lead inspection device according to the present 
invention; and 

Figures 15a, 15b and 15c are drawings for illustrating bottom view and 
30 side view images of a ball grid array type electronic component package acquired 
by an electronic component lead inspection device according to the present 
invention, 

DETAILED DESCRIPTION OF THE INVENTION 

Now, preferred embodiment of the present invention will be described in 
15 detail with reference to the accompanying drawings. 

Figure 4 is a schematic sectional view of an electronic component lead 
inspection device according to the first, second and third embodiments of the 
present invention and Figure 5 is a control block diagram of an electronic 
component lead inspection device according to the first, second and third 
20 embodiments of the present invention while Figure 6 is an enlarged view of 
principal parts of an electronic component lead inspection device according to 
the first, second and third embodiments of the present invention. 

As illustrated in Figures 4, 5 and 6, an electronic component lead 
inspection device according to the first, second and third embodiments of the 
25 present invention includes a pickup header 105, a reflecting plate 110, a first 
light source 115, a second light source 120, acquiring means 200, position 
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detecting means 300, control means 400 and inspecting and displaying means 
500. 

The pickup header 105 serves to pick up an electronic component 
package 100 to horizontally move same, and the reflecting plate 110 attached to 
5 the pickup header 105 is painted at a bottom surface thereof with material such 
as irregular reflection paint for irregularly diffusing the light. 

The first light source 115 illuminates a light to the reflecting plate 110 
according to control of the control means 400 and the second light source 120 
illuminates a iight to the electronic component package 100 being horizontally 
10 moved by the pickup header 105 according to control of the control means 400, 
where, by way of example, the first and second light source 115 and 120 can be 
made by utilizing a light emitting diode (LED). 

The acquiring means 200, disposed underneath a travelling passage of 
the electronic component package 100 being horizontally moved by a pickup 
15 header 105, serves to acquire an image of the electronic component package 
100 to output same to the control means 400. 

Furthermore, the acquiring means 200 is provided thereon with a 
transparent glass plate 205 for passing an image of the electronic component 
package 100 being horizontally moved by the pickup header 105 but for 
20 preventing foreign objects such as dust, mold flesh and the like from entering the 
acquiring means 200. 

The position detecting means 300 detects a position of the electronic 
component package 100 to output to the control means 400 a signal that the 
electronic component package 100 has arrived at acquiring position. The position 
25 detecting means may be arranged at one side of an electronic component lead 
inspection device according to the present invention, or may be installed at an 
apparatus for driving the pickup header 105. 
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The control means 400 controls the first light source 115 to illuminate a 
light toward the reflecting plate 110 when a signal is input from the position 
detecting means 300 that the electronic component package 100 has reached 
the acquiring position in case the electronic component package 100 being 
5 horizontally moved by the pickup header 105 is a gull wing type electronic 
component package. The control means 400 controls the second light source 120 
to illuminate a light toward the electronic component package when a signal is 
input from the position detecting means 300 that the electronic component 
package 100 has arrived at the acquiring position in case the electronic 
10 component package 100 being horizontally moved by the pickup header 105 is a 
ball grid array (BGA) type electronic component package. 

Furthermore, the control means 400 receives an image signal of the 
electronic component package 100 acquired by the acquiring means 200 to 
output same to the inspecting and displaying means 500, where, the inspecting 
15 and displaying means receives the image signal of the electronic component 
package 100 output from the control means 400 to inspect and display the 
image of the electronic component package 100. 

Although it is not illustrated in the drawings, it is preferable that an air 
blower is provided in order to eliminate dust, mold flesh and the like accumulated 
20 on the glass piate 205 mounted above the acquiring means 200. 

Figure 7 is an enlarged view of principal parts of an electronic 
component lead inspection device according to the fourth embodiment of the 
present invention. In comparison with the first, second and third embodiments of 
the present invention, there is no difference in the fourth embodiment of the 
25 present invention but rather identical to the first, second and third embodiments, 
except that a tray 700 moving by being coupled to separate transfer means 
instead of a pickup header moves the electronic component package still 
accommodated on the tray 700, and the acquiring means 200 is mounted on a 



WO 00/16076 



12 



PCT/KR99/00557 



travelling passage of the electronic component passage and only a light source 
710 is used for illuminating a light to the electronic component package moved 
by the tray 700. 

At this time, if the electronic component package is a BGA type 
5 electronic component package, it is being inspected in a flipped-over state, and if 
a gull wing type electronic component package, it is inspected with a lead portion 
thereof facing downwards. 

Meanwhile, the acquiring means 200 includes, as illustrated in Figure 4, 
image transfer means 210 and first, second and third cameras 250, 260 and 270, 

10 where the image transfer means 210 serves to transfer a bottom view image of 
the electronic component package 100 to the first camera 250 to allow the 
bottom view image of the electronic component package 100 to be acquired by 
the first camera 250, and to transfer images of a first side view and a third side 
view of the electronic component package 100 to the second camera 260 to 

15 allow the images to be acquired by the second camera 260, and to transfer 
images of a second side view and a fourth side view of the electronic component 
package 100 to the third camera 270 to aiiow the images to be acquired by the 
third camera 270. 

Furthermore, the acquiring means 200 is provided with first, second and 
20 third height adjusting means 255, 265 and 275 for adjusting respective heights 
of the cameras 250, 260 and 270, where, the first, second and third height 
adjusting means 255, 265 and 275 include guide rails 256, 266 and 276 formed 
at one side of a housing 280, guide plates 257. 267and 277 formed integrally 
with the first, second and third cameras 250, 260 and 270 for vertically moving 
25 the first, second and third cameras 250, 260 and 270 along the guide rails 256, 
266 and 276, and fixing means 278 for fixing the guide plates 257, 267and 277 
to the guide rails 256, 266 and 276 to thereby fix positions of the first, second 
and third cameras 250, 260 and 270. 
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Although Figure 4 illustrates only the fixing means 278 of the third height 
adjusting means 276, each fixing means of the first and second height adjusting 
means 255 and 265 has the same structure as the fixing means 278 of the third 
height adjusting means 275. The fixing means 278 is provided with a hole (not 
5 shown) formed at the guide plate 277, and the hole is formed at an inner 
periphery thereof with a female screw (not shown) through which a male screw 
(not shown) passes for screw engagement, and by which the guide plate 277 can 
be fixed to the guide rail 276. 

At this time, it should be apparent that the same effect can be 
10 accomplished by utilizing a reflecting mirror and a prism to adjust a height of a 
transfer passage of an image instead of using the height adjusting means 255, 
265 and 275 to adjust the heights of the cameras. 

Furthermore, the image transfer means 210 is arranged, as illustrated in 
Figures 9, 10 and 11, with first image transfer means 221 and 222 for 

15 transmitting to the first camera 250 a bottom view image of the electronic 
component package 100 which is horizontally moved by the pickup header 105 or 
the tray 700, second image transfer means 231 - 237 for combining images of 
first side view and third side view of the electronic component package 100 to 
transfer same to the second camera 260 and third image transfer means 

20 241-245 for combining images of second and fourth side views of the electronic 
component package 100 to transfer same to the third camera 270. 

Furthermore, the first image transfer means 221 and 222 include, as 
illustrated in Figure 9, a first reflecting mirror 221 for reflecting a bottom view 
image of the electronic component package 100 to a second reflecting mirror 
25 222, and a second reflecting mirror 222 for reflecting the image reflected from, 
the first reflecting mirror 221 to the first camera 250. 

The second image transfer means 231 ~ 237 are installed with, as 
illustrated in Figure 10, third and fourth reflecting mirrors 231 and 232 for 



WO 00/16076 



14 



PCT/KR99/00557 



respectively reflecting images from first side view and third side view of the 
electronic component package 100 to first and second right angle prisms 233 
and 234, first and second right angle prisms 233 and 234 for reflecting to a third 
right angle prism 235 the images of the first and third side views respectively 
5 reflected from the third and fourth reflecting mirrors 231 and 232, a third right 
angle prism 235 for combining the images respectively reflected from the first 
and second right angle prisms 233 and 234, the fifth reflecting mirror 236 for 
reflecting the images combined by the third right angle prism 235 to a sixth 
reflecting mirror 237, and the sixth reflecting mirror 237 for reflecting the images 
10 reflected by the fifth reflecting mirror 236 back to the second camera 260. 

Furthermore, third image transfer means 241 ~ 245 include, as 
illustrated in Figure 11, seventh and eighth reflecting mirrors 241 and 242 for 
respectively reflecting images of second side view and fourth side view of the 
electronic component package 100 to fourth and fifth right angle prisms 243 and 

15 244, the fourth and fifth right angle prisms 243 and 244 for reflecting the images 
of the second side view and fourth side view reflected from the seventh and 
eighth reflecting mirrors 241 and 242 back to sixth right angle prism 245, and 
the sixth right angle prism 245 for combining the images reflected from the 
fourth and fifth right angle prisms 243 and 244 to reflect same to the third 

20 camera 270, 

At this time, the first ~ sixth right angie prisms (233, 234, 235, 243, 244 
and 245) are all coated at reflecting surfaces thereof with full reflecting coating 
material (such as aluminum coating), such that the same effect accomplished by 
using the right angle prisms can be obtained if reflecting mirrors are used 
25 instead of the first ~ sixth right angle prisms (233, 234, 235, 243, 244 and 245). 

Meanwhile, image transfer means 210 according to a second 
embodiment of the present invention is disposed with, as illustrated in Figures 
12a f 12b and 12c, first image transfer means 621 and 622 for transmitting to 
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the second camera 260 a bottom view image of the electronic component 
package 100 horizontally moved by the pickup header 105 or the tray 700, 
second image transfer means (631, 632, 633, 634 and 635) for combining 
images of first side view and third side view of the electronic component package 
5 100 to transmit same to the third camera 270, and third image transfer means 
(641 - 648) for combining images of second side view and fourth side view of 
the electronic component package 100 to transfer same to the first camera 250. 

Furthermore, the first image transfer means 621 and 622 include, as 
illustrated in Figure 12a, a first reflecting mirror 621 for reflecting a bottom view 
10 image of the electronic component package 100 to the second reflecting mirror 
622 and a second reflecting mirror 622 for reflecting the image reflected from 
the first reflecting mirror 621 to the second camera 260. 

The second image transfer means (631 ~ 635) include, as illustrated in 
Figure 12b, third and fourth reflecting mirrors 631 and 632 for respectively 

15 reflecting images of first side view and third side view at the electronic 
component package 100 to the first and second right angle prisms 633 and 634, 
first and second right angle prisms 633 and 634 for reflecting the images of first 
side view and third side view respectively reflected from the third and fourth 
reflecting mirrors 631 and 632 to the third right angle prism 635, and third right 

20 angle prism 635 for combining the images respectively reflected from the first 
and second right angle prisms 633 and 634 to reflect same to the third camera 
270. 

Furthermore, the third image transfer means (641 - 648) include, as 
illustrated in Figure 12c, fifth and sixth reflecting mirrors 641 and 642 for 
25 respectively reflecting images of second and fourth side views at the electronic 
component package 100 to seventh and eighth reflecting mirrors 643 and 644, 
seventh and eighth reflecting mirrors 643 and 644 for reflecting the images of 
the second and fourth side views reflected from the fifth and sixth reflecting 
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mirrors 641 and 642 again to fourth and fifth right angle prisms 645 and 646, 
fourth and fifth right angle prisms 645 and 646 for reflection images of the 
second and fourth side views reflected from the seventh and eighth reflecting 
mirrors 643 and 644 to the sixth right angle prism 647, a sixth right angle prism 
5 647 for combining images reflected from the fourth and fifth right angle prisms 
645 and 646 to reflect same to the seventh right angle prism 648, and a seventh 
right angle prism 648 for reflecting the image reflected from the sixth right angle 
prism 647 to the first camera 250. 

Meanwhile, image transfer means 210 according to a third embodiment 
10 of the present invention is the same as illustrated in Figure 13, except that 
trapezoid prisms 721 and 722 are used when compared with the image transfer 
means 210 shown in Figures 9, 10, 11 and 12. 

In other words, the trapezoid prisms 721 and 722 are used for 
combination of images instead of the first, second and third right angle prisms 
15 233, 234 and 235 shown in Figures 9 and 10, the fourth, fifth and sixth right 
angle prisms 243, 244 and 245 illustrated in Figure 11, the first, second and 
third right angle prisms 633, 634 and 635 given in Figure 12b and the fourth, 
fifth and sixth right angle prisms 645, 646 and 647 illustrated in Figure 12c. 

Now, operational effect of the electronic component lead inspection 
20 device thus constructed according to the embodiment of the present invention 
will be described. 

In the electronic component lead inspection device according to the first, 
second and third embodiments of the present invention, when an electronic 
component lead inspection is started, the pickup header 105 picks up the 
25 electronic component package 100 to horizontally move same, and the position 
detecting means 300 detects a position of the electronic component package 
100 horizontally moved by the pickup header 105 to output same to the control 
means 400, 
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The control means 400 controls the first light source 115 or the second 
light source 120 to illuminate light when a signal is input from the position 
detecting means 300 that the electronic component package 100 has arrived at a 
acquiring position. 

5 In other words, the control means 400 controls the first light source 115 

to illuminate the light when the electronic component package 100 horizontally 
moved by the pickup header 105 is the gull wing type electronic component 
package, and controls the second light source 120 to illuminate the light when 
the electronic component package 100 horizontally moved by the pickup header 

10 105 is BGA type electronic component package. 

Successively, when the gull wing type electronic component package 
reaches the acquiring position, the first light source 115 illuminates the tight to 
the reflecting plate 110, such that portion of the electronic component package 
100 becomes dark while other background gets brightened, 

15 Furthermore, when the BGA type electronic component package arrives 

at the acquiring position, the second light source 120 illuminates the light to the 
electronic component package 100 to brighten a portion of the electronic 
component package lead. 

Meanwhile, in the electronic component lead inspection device according 
20 to the fourth embodiment of the present invention, when an electronic 
component lead inspection is started, the tray 700 accommodated with the 
electronic component package 100 is horizontally moved and the position 
detecting means 300 detects a position of the electronic component package 
100 horizontally moved by the tray 700 to output same to the control means 400. 
25 When a signal is input from the position detecting means 300 that the electronic 
component package 100 has reached the acquiring position, the control means 
400 controls the light source 710 to illuminate the light. 
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At this ti me, in the electronic component lead inspection device 
according to the first, second, third and fourth embodiments of the present 
invention, the acquiring means 200 disposed above or underneath the passage of 
the moving electronic component package 100 outputs to the control signal an 
5 image signal that has acquired bottom view and side views of the electronic 
component package 100, and the control means 400 outputs the image signal 
input from the acquiring means 200 to the inspecting and displaying means 500, 
while the inspection and displaying means 500 receives the image signal from the 
control means 400 to inspect and display the images of bottom view and side 
10 views of the electronic component package 100 horizontally moved by the pickup 
header 105 or the tray 700. 

Meanwhile, the acquiring means 200 is equipped with first, second and 
third cameras 250, 260 and 270 for acquiring bottom view and side views of the 
electronic component package 100 transmitted by the image transfer means 210, 
15 where, only a height adjustment of the third camera 270 will be described by way 
of example, because height adjustments of the first, second and third cameras 
250, 260 and 270 are all the same. 

In order to adjust the height of the third camera 270, first of all, fixing 
means 278 is manipulated to allow the third camera 270 to move upwardly and 
20 downwardly. Then, the guide plate 277 integrally formed with the third camera 
270 is made to slide upwardly and downwardly along the guide rail 276 to adjust 
the height of the third camera 270, and again, the fixing means 278 is 
manipulated to fix the third camera 270. 

Hereinafter, a process, where the image transfer means 210 transfer the 
25 images of the electronic component package 100 in bottom view and side views 
to the first, second and third cameras 250, 260 and 270, will be described in 
detail with reference to Figures 9, 10 and 11. 

As illustrated in Figure 9, a bottom view image of the electronic 
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component package 100 horizontally moved by the pickup header 105 or the tray 
700 is reflected by the first reflecting mirror 221 to thereafter be transmitted to 
and reflected from the second reflecting mirror 222, and to be transmitted to the 
first camera 250, such that the first camera 250 can acquire the bottom view 
5 image of the electronic component package 100, 

Furthermore, as illustrated in Figure 10, the images of first and third 
side views of the electronic component package 100 horizontally moved by the 
pickup header 105 or the tray 700 are reflected by the third and fourth reflecting 
mirrors 231 and 232 to be transmitted to the first and second right angle prisms 
10 233 and 234, and the images of first and third side views of the electronic 
component package 100 respectively reflected from the third and fourth 
reflecting mirrors 231 and 232 are reflected from the first and second right angle 
prisms 233 and 234 to thereafter be transmitted to the third right angle prism 
235. 

15 The images of first and third side views of the electronic component 

package 100 reflected from the first and second right angle prisms 233 and 234 
are combined by the third right angle prism 235 to thereafter be transmitted to 
the fifth reflecting mirror 236, where the images combined by the third right 
angle prism 235 are reflected by the fifth reflecting mirror 236 to thereafter be 

20 transferred to the sixth reflecting mirror 237. 

The images reflected by the fifth reflecting mirror 236 is again reflected 
by the sixth reflecting mirror 237 to be transmitted to the second camera 260 
which, in turn, acquires the images of the first and third side views of the 
electronic component package 100. 

25 Furthermore, as illustrated in Figure 11, images of the second and fourth 

side views of the electronic component package 100 horizontally moved by the 
pickup header 105 or the tray 700 are reflected from the seventh and eight 
reflecting mirrors 241 and 242 to be transmitted to the fourth and fifth right 
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angle prisms 243 and 244, where the images of the second and fourth side views 
of the electronic component package 100 reflected from the seventh and eighth 
reflecting mirrors 241 and 242 are again reflected by the fourth and fifth right 
angle prisms 243 and 244 to thereafter be transmitted to the sixth right angle 
5 prism 245. 

The images reflected from the fourth and fifth right angle prisms 243 and 
244 are combined by the sixth right angle prism 245 to be transferred to the 
third camera 270, where the third camera 270 acquires the images of the second 
and fourth side views of the electronic component package 100. 

10 At this time, if the electronic component package 100 horizontally moved 

by the pickup header 105 is the gull wing type electronic component package, the 
image acquired by the first camera 250 becomes a bottom view of the electronic 
component package 100, as illustrated in Figure 14a, the image acquired by the 
second camera 260 becomes an image combined by the first and third side views 

15 of the electronic component package 100, as illustrated in Figure 14b, and the 
image acquired by the third camera 270 becomes on image combined by the 
second and fourth side views of the electronic component package 100, as 
illustrated in Figure 14c. 

Furthermore, if the electronic component package 100 horizontally 
20 moved by the pickup header 105 is a BGA type electronic component package, 
the image acquired by the first camera 250 becomes a bottom view of the 
electronic component package 100, as iliustrated in Figure 15a, the image 
acquired by the second camera 260 becomes an image combined by images 
from the first and third side views of the electronic component package 100 as 
25 illustrated in Figure 15b, and the image acquired by the third camera 270 is an 
image combined by images from the second and fourth side views of the 
electronic component package 100, as illustrated in Figure 15c. 

Successively, a process where image transfer means 210 according to the 
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second embodiment of the present invention transfers the images of bottom and 
side views of the electronic component package 100 to the first, second and third 
cameras 250, 260 and 270 will be described in detail with reference to Figures 
12a, 12b and 12c. 

5 As illustrated in Figure 12a, a bottom view of the electronic component 

package 100 horizontally moved by the pickup header 105 or the tray 700 is 
sequentially reflected by the first and second reflecting mirrors 621 and 622 to 
be transmitted to the second camera 260, such that the second camera 260 
becomes to acquire the bottom view of the electronic component package 100. 

10 Furthermore, as illustrated in Figure 12b, images of first and third side 

views of the electronic component package 100 horizontally moved by the pickup 
header 105 or the tray 700 are reflected by the third and fourth reflecting mirrors 
631 and 632 and by the first and second right angle prisms 633 and 634 to 
thereafter be transmitted to the third right angle prism 635, and the third camera 

15 270 becomes to acquire the images of the first and third side views of the 
electronic component package 100 as images of the first and third side views of 
the electronic component package 100 are combined by the third right angle 
prism 635 to thereafter be transferred to the third camera 270. 

Successively, as illustrated in Figure 12c, images of second and fourth 
20 side views of the electronic component package 100 horizontally moved by the 
pickup header 105 or the tray 700 are respectively reflected by the fifth and sixth 
reflecting mirrors 641 and 642, the seventh and eight reflecting mirrors 643 and 
644, and the fourth and fifth right angle prisms 645 and 646 to thereafter be 
transmitted to the sixth right angle prism 647, where the sixth right angle prism 
25 647combines the images reflected by the fourth and fifth right angle prisms 645 
and 646 to be transferred to the seventh prism 648, and the seventh right angle 
prism 648 reflects the image transmitted from the sixth right angle prism 647 to 
transfer same to the first camera 250, such that the first camera 250 can acquire 
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the images of the second and fourth side views of the electronic component 
package 100. 

At this time, if the electronic component package 100 horizontally moved 
by the pickup header 105 is a guli wing type electronic component package, the 

5 image acquired by the second camera 260 becomes a bottom view of the 
electronic component package 100 as illustrated in Figure 14a, the image 
acquired by the third camera 270 becomes an image combined from the first and 
third side views of the electronic component package 100 as illustrated in Figure 
14b, and the image acquired by the first camera 250 becomes an image 

10 combined from the second and fourth side views of the electronic component 
package 100 as illustrated in Figure 14c. 

Furthermore, if the electronic component package 100 horizontally 
moved by the pickup header 105 is BGA type electronic component package, an 
image acquired by the second camera 260 becomes a bottom view of the 

15 electronic component package 100 as illustrated in Figure 15a, an image 
acquired by the third camera 270 becomes an image combined from the first and 
third side views of the electronic component package 100 as illustrated in Figure 
15b, and an image acquired by the first camera 250 becomes an image 
combined from the second and fourth side views of the electronic component 

20 package 100 as illustrated in Figure 15c. 

As apparent from the foregoing, there is an advantage in the present 
invention thus described in that an electronic component package being picked 
up, moved, inspected and produced can be all inspected on real time and there is 
no damage caused to an electronic component lead either. 

25 Furthermore, there is another advantage in that a three-dimensional lead 

inspect using stereo vision method is possible on the ball grid array type 
electronic component package and the gull wing type electronic component 
package by way of one inspection device. There is stilt another advantage in that 
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inspects on the coplanarity, warpage, mold damage and the like can be 
performed and the present invention can be used in easy coupling to an existing 
electronic component device. 
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WHAT IS CLAIMED IS: 

1. An electronic component lead inspection device, the device comprising: 

a pickup header for picking up an electronic component package to move 

same; 

5 a light source for iifuminating a light to the electronic component 

package; 

acquiring means for acquiring an image of the electronic component 
package underneath a travelling passage of the electronic component package; 

control means for outputting an image signal of the electronic 
10 component package acquired by the acquiring means; and 

inspecting and displaying means for receiving the image signal of the 
electronic component package output from the control means to inspect and 
display the image of the electronic component package. 

2. An electronic component lead inspection device, the device comprising; 

15 a pickup header for picking up an electronic component package to move 

same; 

a reflecting plate attached to the pickup header; 
a light source for illuminating a light to the reflecting plate; 
acquiring means for acquiring an image of the electronic component 
20 package underneath a travelling passage of the electronic component package; 

control means for outputting an image signal of the electronic 
component package acquired by the acquiring means; and 

inspecting and displaying means for receiving the image signal of the 
electronic component package output from the control means to inspect and 
25 display the image of the electronic component package. 

3. An electronic component lead inspection device, the device comprising: 

a pickup header for picking up an electronic component package to move 

same; 
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a reflecting piate attached to the pickup header; 
a first light source for illuminating a light to the reflecting plate; 
a second light source for illuminating a light to the electronic component 
package; 

5 acquiring means for acquiring an image of the electronic component 

package underneath a travelling passage of the electronic component package; 

control means for controlling the first light source to illuminate a light if 
the electronic component package is a gull wing type electronic component 
package and for controlling the second light source to illuminate a light if the 
10 electronic component package is a ball grid array type electronic component 
package and for outputting an image signal of the electronic component package 
acquired by the acquiring means; and 

inspecting and displaying means for receiving the image signal of the 
electronic component package output from the control means to inspect and 
15 display the image of the electronic component package. 

4. An electronic component lead inspection device, the device comprising: 

a tray for moving an accommodated electronic component; 
a light source for illuminating a light to the electronic component 
package; 

20 acquiring means for acquiring an image of the electronic component 

package above a travelling passage of the electronic component package; 

control means for outputting an image signal of the electronic 
component package acquired by the acquiring means; and 

inspecting and displaying means for receiving the image signal of the 
25 electronic component package output from the control means to thereby inspect 
and display the image of the electronic component package. 

5. The electronic component lead inspection device as defined in any one of 
claims 1 to 4, wherein the acquiring means comprises: 

image transfer means for transmitting images of bottom view and side 
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views of the electronic component package; and 

more than one camera for acquiring the images of bottom and side 
views of the electronic component package transferred through the image 
transfer means. 

5 6. The electronic component lead inspection device as defined in claim 5, wherein 
the image transfer means comprises: 

a first image transfer means for transmitting a bottom view of the 
electronic component package to a camera; 

second and third image transfer means for combining images of 
10 mutually facing side views of the electronic component package to thereafter 
transfer same to a camera. 

7. The electronic component lead inspection device as defined in claim 6, wherein 
the first image transfer means comprises at least more than one reflecting mirror 
for reflecting the bottom view of the electronic component package to thereafter 

15 transfer same to a camera. 

8. The electronic component lead inspection device as defined in claim 6, wherein 
the second and third image transfer means comprise: 

more than two reflecting mirrors for respectively reflecting images of 
mutually facing side views of the electronic component package; and 
20 more than one right angle prism for combining images respectively 

reflected by the reflecting mirror to the one camera, 

9. The electronic component lead inspection device as defined in claim 6, wherein 
the camera comprises: 

a first camera for acquiring a bottom view of the electronic component 
25 package transmitted from the first image transfer means; and 

second and third cameras for acquiring respective images of side views 
of the electronic component package combined and transmitted thereafter by the 
second and third image transfer means. 
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10. The electronic component lead inspection device as defined in claim 5, 
wherein the image transfer means further comprises a height adjusting means for 
adjusting heights of the camera. 

11. The electronic component lead inspection device as defined in claim 10, 
5 wherein the height adjusting means comprises: 

a guide rail formed at one side of a housing: 

a guide plate integrally formed at the camera to upwardly and 
downwardly move the camera along the guide rail; and 

fixing means for fixing the guide plate to the guide rail to thereby fix a 
10 position of the camera. 

12. The electronic component lead inspection device as defined in any one of 
claim 1 to 4, wherein the acquiring means comprising: 

image transfer means disposed on an upper portion of a housing to 
transfer image of bottom and side views of the electronic component package; 
15 and 

first, second and third cameras provided underneath the housing to 
respectively acquire bottom and side views of the electronic component package 
transmitted via the image transfer means, while the image transfer means 
comprises: 

20 a pair of reflecting mirrors centrally arranged at a housing for twice 

reflecting at right angle a bottom view of the electronic component package to 
thereafter transfer same to the first camera; 

four reflecting mirrors respectively disposed at four side views of the 
housing to reflect four side views of the electronic component package lengthwise 

25 of the housing; 

four right angle prisms mounted at four side views of the housing to 
respectively face the four reflecting mirrors to reflect at right angle the images of 
four side views reflected from the four reflecting mirrors relative to lengthwise 
direction of the housing; and 
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two right angle prisms respectively disposed between two facing right 
angle prisms out of the four right angle prisms to combine images of two side 
views of the two facing electronic component package and to respectively transfer 
same to the second and third camera, 

5 13. The electronic component lead inspection device as defined in any one of 
claims 1 to 4, wherein the acquiring means comprises: 

image transfer means for transmitting a bottom view of the electronic 
component package; and 

more than one camera for acquiring the bottom view of the electronic 
10 component package transmitted via the image transfer means. 

14. The electronic component lead inspection device as defined in any one of 
claims 1 to 4, wherein the acquiring means comprising: 

image transfer means for combining and transmitting images of 
mutually-facing side views of the electronic component package; and 
15 more than one camera for acquiring images of side views of the 

electronic component package transmitted from the image transfer means. 

15. The electronic component lead inspection device as defined in any one of 
claims 1 to 4 r wherein the acquiring means further comprises a glass plate for 
permeating images of the electronic component package but for preventing 

20 foreign objects such as dust, mold flesh and the like from entering the acquiring 
means. 

16. An electronic component lead inspection device adapted to transmit an 
image of an electronic component package by way of image transfer means and 
to acquire the image transmitted by the image transfer means by way of a 

25 camera, wherein the image transfer means comprises: 

more than two reflecting mirrors for respectively reflecting images of 
mutually facing side views of the electronic component package; and 

more than one right angle prism for combining images respectively 
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reflected by the reflecting mirrors to transfer same to the one camera. 
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